The reaction of nitric oxide with copper proteins and the photodissociation of copper-NO complexes.
The reactivity with nitric oxide was investigated for a number of type-1, type-2 and type-3 copper proteins azurin from Pseudomonas aeruginosa (type-1 copper); bovine superoxide dismutase, diamine oxidase from pig kidney and galactose oxidase from Dactylium dendroides (type-2 copper); haemocyanin from Helix pomatia (type-3 copper); the blue oxidases ceruloplasmin from pig serum, and ascorbate oxidase from Cucurbita pepo medullosa. Type-1 copper formed complexes with NO in the oxidised state, which complexes were only fully formed at low temperatures and could be photodissociated at 77K. Complex formation led to the disappearance of the EPR signal of type-1 copper and of the optical absorbance band in the 600 nm region. In azurin, photodissociation caused the reappearance of the original 625 nm absorbance band, but in the blue oxidases, a new band with lower intensity was found at 595 nm instead of the original absorbance band at 610 nm. In all cases, the EPR signal of type-1 copper did not return. These results are best explained by the formation of a photolabile type-1 Cu1+-NO+ complex. They also indicate that in the complex formed, the type-1 copper structure is probably not disrupted, and that after illumination, the nitric oxide molecule is still in the near vicinity of the copper atom. Type-2 copper did not react at all with nitric oxide, and type-3 copper formed complexes with nitric oxide in both the oxidised and the reduced state, but photodissociation of these complexes could not be demonstrated.